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Linh vuc ky thuat dwoe dé cap

Sang ché d& cap dén hop chét khung furan, cu thé 1a sang ché dé cap dén hop chét
methyl (E)-3-((5-(methoxymethyl)furan-2-yl)methylene)-4-oxopentanoate dugc phan 1ap
tir hoa cy ctic vang (Chrysanthemum indicum). Hop chit khung furan theo sang ché ¢6
hoat tinh e ché su sinh truéng va phat trién ctia vi khudn lam ddc Microcystis aeruginosa,
hitu ich dung @& kiém soat sy bung phat vi khuan lam ddc Microcystis aeruginosa & cac
thily vuc tu nhién hay dAm hd nudi trdng thuy hai san. Sang ché ciing dé cap dén phuong

phép phéan lép hop chét khung furan nay tir hoa cdy ctic vang Chrysanthemum indicum.
Tinh trang ky thuit cia sang ché

Trong céc nghién ciru vé thanh phan tir cay hoa ciic, Selvaraj Arokiyaraj ndm 2014
da cong bé mot phuong phép tbng hop ché phim nano st dung dich chiét tir cdy hoa cic
Chrysanthemum indicum, trong d6 dich chiét tir cdy hoa ctic dugc phdi hop v6i nano bac
tao nén ciu trac khang khuén va gay doc té bao. Qua trinh sang loc thanh phan ho4 hoc
ctia cay Chrysanthemum indicum cho thiy su hién dién cua cac 16p chét nhu flavonoit,
terpenoit va glycosit, didu nay cho thy ring cac hop chét nay hoat dong nhu céc chét khir
va co tac dung dn dinh c4c hat nano. San phém nano bac tdng hop thé hién hiéu qua khéng
khuén Klebsiella gy viém phdi, Escherichia coli va Pseudomonas aeruginosa & ndéng dd
25 pg/ml. Céc nghién ctru cho thdy san phim hat nano bac khong gy doc d6i voi té bao
nguyén bao phoi chudt 3T3 & ndng d 25 pg/mL (Selvaraj arokiyaraj et al., Rapid green
synthesis of silver nanoparticles from Chrysanthemum indicum and its antibacterial and
cytotoxic effects: an in vitro study, International Journal of Nanome dicine, 2014, 9, 379—
388). Céc vi khudn Bacillus cereus va Listeria monocytogenes c6 kha ning sdng sét cao

khi 4p suAt thdm thiu moi trudng thay doi.

Nim 2012 Nateepat Pitinidhipat dd cong bb nghién ctru hoat tinh khing khuan
Bacillus cereus va Listeria monocytogenes 104038 ctia dich chiét loai Hoa ciic, trong diéu
kién binh thudng va trong didu kién 4p suit thdm thdu moi truong chira (5% NaCl) bing
phuong phap khuéch tan dia thach. Két qua sang loc khang khun trong 6ng nghiém cta

cao etanol 95% trong diéu kién binh thudng cho thay loai Chrysanthemum indicum c6
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duong kinh khang Bacillus cereus dat 1,17 £+ 0,85 mm. Ngugc lai, cao chiét tir cbn ctia loai
nay khong c6 tac dung khang L. monocytogenes. Trong diéu kién ap luc thAm théu, hoat
tinh khang khuin cua cao chiét etanol 95% da ting gap ddi, trong do6 gid tri MIC cia cao
chiét tir cay hoa ctc Chrysanthemum indicum c6 kha nang {rc ché khang Bacillus cereus &
ndng d6 1a 16 pl/ml (Nateepat Pitinidhipat et al., Antibacterial activity of Chrysanthemum
indicum, Centella asiatica and Andrographis paniculata against Bacillus cereus and
Listeria monocytogenes under osmotic stress, AU Journal of Technology, 2012, 15(4), 239-
245).

Thanh phén tinh diu cta cay hoa Cuc Chrysanthemum indicum va Chrysanthemum
morifolium d duge nghién ctru bang céch sir dung phuong phap sdc ky khi/dau do ion hoa
ngon lira (GC/FID) va phan tich sic ky khi/khdi phd (GC/MS). Hoat tinh chéng virut da
duoc xac dinh béng phuong phap lam gidm mang bam chdng lai ba loai virut phd bién cu
thé 12 Herpes simplex type-1 (HSV-1), viém gan A (HAV) va virut viém mi¢ng (VSV).
Ngoai ra, viéc danh gid kha ning khéng khudn Mycobacteria va tac dung khang
Helicobacter pylori da dugc béo cao. Két qua cho thdy, long ndo la thanh phan chinh cia
¢ hai loai du chiém 13n lugt 36,69 va 14,56% trong tinh dau tr Chrysanthemum indicum
va Chrysanthemum morifolium. Déng cha y la tinh dAu tr loai Chrysanthemum indicum
thé hién hoat tinh sinh hoc manh hon trong tat ca cac thir nghiém, trong d6 loai nay thé
hién hoat tinh khang bénh truyén nhiém véi gid tri ICso bang 45,89 pg/mL va c6 kha ning
khang khuan Streptococcus agalactiae v6i gia tri MIC 13 62,5 pg/mL, dong thoi cling e
ché sur t4i ban vi sinh vt v6i gié tri ICs01a 3,14 pg/mL. Nghién ctru nay cung chp thém
bang ching vé viéc st dung ca tinh diu hoa ctc Chrysanthemum indicum va
Chrysanthemum morifolium lam chit viém nhiém trong cac bai thude cb truyén. Ngoai ra,
chung co thé dugc sir dung 1am gia vi trong thuc phdm va c6 thé dugc két hop trong cac
san phim thyc phim khéc nhau va céc ché pham duoc phim nhu chit bao quéan ty nhién
¢6 kha ning chéng oxy hoa (Fadia S. Youssef, va cong sw. Chrysanthemum indicum and
Chrysanthemum morifolium: Chemical composition of their essential oils and their
potential use as natural preservatives with antimicrobial and antioxidant activities, Foods,

2020, 9, 1460).

Hoa ctic 1a mot cdy thao thudc ho Béach hop 1a mot loai thao dugc quan trong dugc
st dung rong rdi va phd bién & nhidu noi trén thé gi6i. Hau hét tit ca cac bd phan cla cly

hoa ctic déu duge st dung trong cac bai thude y hoc ¢o truyén va hién dai, trong do, la va
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hoa 12 bd phan quan trong nhit trong linh vuc thubc va dugc phidm. Trong cong trinh
nghién ciru cia Rajalakshmi va cdc cong sy nam 2013, hoat tinh khang khuén ciia c4c chat
chidt xuét tir 14 loai Chrysanthemum indicum d3 dugc cong bd. Ngoai ra, lodi nay con dugc
phat hién c6 hoat tinh khing mot s6 mim bénh. Cao chiét etanol ctia Hoa cilic
Chrysanthemum indicum cho thdy mic d6 wc ché khang Klebsiella pneumonia va
Escherichia coli & mic cao, khang Streptococcus mutans, Psuedomonas aeruginosa,
Bacillus subtilus & mirc trung binh va khang Staphylococcus aureus & mirc t6i thiéu
(G.Rajalakshmi, va cdng su. In-vitro Micropropagation and antimicrobial activity of C.
indicum, Sch. Acad. J. Pharm, 2013, 2(4), 285-288].

Nam 2009 Eun-Kyung Jung da cong bd nghién ctru phan tich thanh phan diu loai
hoa ctuc Chrysanthemum indicum. Céc thanh phan héa hoc cia tinh ddu dwgc phan tich
bang phuwong phap GC-MS va di xéc dinh dwoc 73 hop chét chiém 96,65% luong tinh dau
chiét xuit dugc. Cac hop chét chinh trong diu bao gdm a-pinen (4,4%), 1,8-cineole
(10,4%), a-thujone (6,05%), long ndo (10,12%), terpinen-4-ol (3,4%), bornyl axetat
(6,1%), borneol (3,6%), cis-chrysanthenol (3,4%), f-caryophyllene (5,1%), germacrene D
(10,6%), va a-cadinol (3,0%). Tinh du ctua Chrysanthemum indicum thé hién hoat tinh
khéang khun manh, dic biét 12 c6 kha ning khéng lai tit c4 cac vi khudn miéng dugc thir
nghiém véi gid tri MIC tir 0,1 dén 1,6 mg/ml, MBC tir 0,2 dn 3,2 mg/ml. Hon nita, céc
gia tri MIC/MBC d giam xubng con mot nira khi két hop tinh dau véi ampicillin hodc
gentamicin cho tt ¢4 cac vi khuén miéng. TAc dung diét khudn manh d3 dugc sir dung khi
phéi hop thubc. Dit liéu nghién ctru trong in vitro cho thiy rang tinh diu cua
Chrysanthemum indicum khi két hop v6i cac khang sinh khéc c6 thé c6 loi vé mit vi sinh
va tac dung hiép ddng (Eun-Kyung Jung, Chemical composition and antimicrobial activity
of the essential oil of C. indicum against oral bacteria, Journal of Bacteriology and
Virology, 2009, 39(2), 61-69).

Nam 2005 Zhu Shunying ciing cic cong sy da tién hanh nghién ctru ba loai tinh dau
tir ba mAu hoa Chrysanthemum indicum bao gdbm hoa twoi, 1am khd trong khong khi va
hoa da qua ché bién thu dugc bang phuong phap chung c4t cudn hoi nuéc, va dugc phan
tich bang phuong phap GC-MS. Két qua cho thay thanh phan chinh ciia ba loai daula1,8-
cineole, long ndo, borneol va bornyl axetat, nhung ty 1€ cac hop chét nay thay ddi manh
tily theo qua trinh xir Iy hoa. Hoat tinh khang khuén ctia tinh dau tir hoa cuc da qua xir Iy

va sdy kho trong khong khi dugc thir nghiém véi 15 loai vi sinh vat bao gobm nam men va
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vi khuén phan 1ap 14m sang bing cach sir dung dia gidy va phuong phap pha lodng nuéec.
Két qua cua cho thdy ring ca hai loai tinh dau déu c6 tac dung khang khuin déng ké, tuy
nhién c¢6 mot sb khac biét trong hoat tinh khang khudn giita hai loai dau di dugc quan sat
thdy d6i véi mot s6 vi sinh vét, dau ciia hoa da duoc xir Iy trong nhiéu trudng hop thé hién
hoat tinh wrc ché vi khudn manh hon so v6i so véi tinh du thu tir Hoa dugc 1am kho trong
khong khi. Pidu nay dugc cho 1a do sy bién dbi theo ty 18 phan trim ciia long nio trong
dau hoa duge xir Iy cao hon so vé6i hoa dé kho trong khong khi (Zhu Shunying, va cong
su. Chemical composition and antimicrobial activity of the essential oils of

Chrysanthemum indicum, Journal of Ethnopharmacology, 2005, 96, 151-158).

Mic dir ¢6 nhidu nghién ctru tim kiém céc hoat chit khang khuin, khang nim, tuy
nhién, viéc phét trién céc hoat chit ciing nhur ché phdm nhiam d6i pho véi cac van dé lién
quan dén mdi truong, nhu xir Iy tao lam gy doc ngudn nurde van chua duge dé cap. Do d6
van can c6 nhitng nghién ctru nhim tim kiém, phan 1ap cac hoat chit mdi, tt nhét 13 cac
hoat chét c6 nguf)n gbc tir tyr nhién, ¢6 hoat tinh e ché sy phat trién cta tao lam nhim muc
dich ngan ngira, kiém soét sy bung phat vi khudn lam & cac thity vuc tu nhién hay ddm hd
nudi thiy san, nhim bao vé nganh nubi thiry san, giam thidu cac tac dong sinh thai do tio

doc gay ra.

Ban chét ki thuit clia sang ché

Sang ché nham muc dich giai quyét van d€ néu trén, cu theé véi muc dich tim ki€ém

cac hoat chét c6 hoat tinh sinh hoc, sang ché @& xuit hop chét khung furan c6 hoat tinh trc
ché sy phat trién cta vi khuén lam gy doc moi trudng nuéc va phuong phép phén 1ap hop

chét nay tir hoa cdy hoa ciic vang Chrysanthemum indicum.

Theo muc dich thr nhit, sang ché dé cap dén hop chét khung furan c6 hoat tinh trc
ché sy sinh truéng cia vi khudn lam doc dugc phan 14p tir hoa cdy cuc vang
(Chrysanthemum  indicum), trong d6 hop chit nay 13 methyl (E)-3-((5-
(methoxymethyl)furan-2-yl)methylene)-4-oxopentanoate) c6 cdng thirc (I) sau:

[o]

o
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Hop chét methyl (E)-3-((5-(methoxymethyl)furan-2-yl)methylene)-4-
oxopentanoate) theo sang ché c6 hoat tinh trc ché su sinh truéng va phat trién ctia vi khuén
lam ddc Microcystis aeruginosa, hitu ich dé phong ngira va kiém soat sy bung phat vi

khuén lam d6c & cac thiy vuc ty nhién hay dAm hd nudi trong thuy hai san.

Sang ché ciing @& cap dén phurong phap phén 14p hop chét khung furan theo sang ché

tlr hoa cdy cuc vang, trong d6 phuong phép nay bao gbm cac budc:

a) chudn bi nguyén liéu, trong d6 tién hanh thu gom hoa tuoi tir cdy cuc vang
(Chrysanthemum indicum) rdi rira sach, séy‘khé rdi xay thanh bot tho thu dugc nguyén

liéu hoa cdy cuc vang dang bot kho;

b) chiét so bd nguyén ligu bing cich ngim chiét bot hoa cdy cic vang trong dung
moi axit HCI IN theo ty 1& 1/3 (trong lwong/thd tich) rdi dun hdi luu trong khoang thoi
gian 4 gid, loc bo phan ba, phin dich chiét dugc gom va c6 loai dung moi trong diéu kién

ap suét giam thu dugc cao chiét tong dic;

“¢) chiét phan b bing ethyl acetat bing cach hoa tan phén cao chiét tbng diic véi nudce
theo ty 1¢ 1/10 (trong luong/thé tich) rdi bd sung dung moi ethyl acetat 97% theo ty 1€ dung
mbi/dich chiét 13 % (theo thé tich) va khudy trén déu, sau d6 tach phén doan dung moi,
chiét 14p lai phan doan dich chiét tir 2 dén 5 lan, phe“tn dung modi duge thu gom 10i cét loai

dung moi trong didu kién 4p sut giam dugce cao chiét ethyl acetat dic;

d) tach phan doan giau hop cht flavonoit bing cach nhdi cao chiét ethyl acetat 1én
cot sic ky pha thudng v6i chit hip phu silicagel theo ty 18 cao chiét ethyl acetat/silicagel
14 1/10 (theo khéi lrong), rira giai bing dung méi diclomethan, sau d6 thu gom dich rira
giai co sic ky b gidng nhau 1i cét loai dung méi duéi ap suét giam thu dugc cao dic giau

hop chét flavonoit;

¢) tinh ché nhém hop chat flavonoit bing cach nhdi cao dic gidu hop chét flavonoit
1én cot séc ky pha thuong véi chét hip phu 1a silicagel theo ty 1¢ cao ddc giau hop chit
flavonoit/silicagel 1a 1/20 (theo khéi lugng), rira giai bing hé dung méi hexan/axeton theo
518 3/1 (theo thé tich), thu gom dich rira giai c6 sic ky dd gibng nhau rdi cét loai dung

mdi dudi 4p sudt giam thu dugc cao dic chira nhém hop chét flavonoit tinh sach;

f) phan 14p nhém giau hgp chét khung furan bang cach nhdi cao dic chira nhém hop
chét flavonoit tinh sach 1&n cot séc ky pha dao véi chét hap phu 1a silicagel theo ty 1¢ cao
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dic chira nhom hop chét flavonoit tinh sach/silicagel 1a 1/50 (theo khéi lugng), ria giai
bang hé dung mdi axeton/nuéc theo ty 1& 1/1 (theo thé tich), thu gom dich rira giéi c6 sic
ky @b gidng nhau rdi cét loai dung moi duéi &p suit giam thu dugc cao dic giau hop chét

khung furan; va

g) thu hop chét khung furan tinh sach bang cach nhdi cao dic giau hop chét khung
furan 1én cOt sic ky silicagel pha thudng theo ty 1& cao dic giau hop chéit khung
furan/silicagel 1a 1/50 (theo khdi lwgng), rira giai bing hé dung mdi hexan/ethyl acetat theo
ty 18 2/1 (theo thé tich), thu gom dich rira giai c6 sic ky dd giéng nhau rdi cat loai dung
mdi dudi dp sudt giam thu dugc hop chét khung furan tinh sach 1a methyl (E)-3-((5-
(methoxymethyl)furan-2-yl)methylene)-4-oxopentanoate dang bot mau vang nhat.

MO ta vin tit hinh vé

Hinh 1: phd ESI-MS cua hop chit methyl (E)-3-((5-(methoxymethyl)furan-2-
yl)methylene)-4-oxopentanoate c6 cong thirc (I).
MO ta chi tiét sang ché

Sau day, sang ché dugc mo ta chi tiét c6 vién dan dén cac vi du va phuong 4n thyuc
hién cu thé. Tuy nhién, cac phuong an thyc hién va vi du thuc hién cu thé nay khong nhim
lam giGi han pham vi cua sang ché. Céac thay dbi duge thuc hién béi ngudi c6 hiu biét
trung binh trong linh vuc k¥ thuét nay déu thudc pham vi ciia sang ché va duge xac dinh

trong yéu cau bao ho kém theo.

Séang ché dé cap dén hop chét khung furan c6 hoat tinh trc ché su sinh truéng cla vi
khudn lam ddc va phuong phép phéan 13p hop chét khung furan nay tir hoa cdy cic vang

(Chrysanthemum indicum,).

Theo muc dich thir nhét, séng ché dé cap dén hop chét khung furan c6 hoat tinh trc
ché su sinh truéng cta vi khuan lam doc. Hop chét khung furan theo séng ché duoc phan
lap tir hoa cay ctc vang (Chrysanthemum indicum), trong d6 hop chét nay 13 methyl (E)-
3-((5-(methoxymethyl)furan-2-yl)methylene)-4-oxopentanoate) c6 cong thirc (I) sau:

(o]
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Hop chit methyl (E)-3-((5-(methoxymethyl)furan-2-yl)methylene)-4-
oxopentanoate) c6 cong thirc (I) theo sang ché c6 hoat tinh trc ché sy sinh truéng va phét
trién cta vi khuén lam ddc Microcystis aeruginosa. Hop chét nay c6 hoat tinh trc ché su
phét trién ctia vi khudn lam, hitu ich ding d& phong ngira va kiém so4t sy bung phét vi

khuan lam ddc & cac thiy vue ty nhién hay dim hd nudi trong thuy hai san.

Hop chét khung furan theo sang ché c6 cong thirc (I) néu trén & dang chét bot mau

vang nhat c¢6 cong thirc phan tir 1a C13H1605. Céc thong s6 x4c dinh nhur sau:
Phd khéi phun mu dién tir ESI-MS m/z: 253 [M + HJ*

'H NMR (500 MHz, CD30OD): 8y 7.35 (1H, s, H-4), 6.69 (1H, d, J = 3.5 Hz, H-6),
6.45 (1H, d, J=3.5 Hz, H-7), 4.18 (2H, s, H-9), 3.80 (2H, s, H-2), 3.38 (3H, br's, 9-OCH3),
3.67 (3H, br s, COOCH3), 2.44 (3H, br s, H-11).

13C NMR (125 MHz, CDs0D): 3¢ 171.5 (C-1), 32.0 (C-2), 130.7 (C-3), 128.4 (C-4),
150.6 (C-5),117.6 (C-6), 111.7 (C-T7), 155.0 (C-8), 66.4 (C-9), 197.9 (C-10), 25.2 (C-11),
58.2 (OCH3), 51.9 (COOCH3).

Sang ché ciing dé cap dén phuong phap phén 1ap hop chét khung furan theo sing ché
tlr hoa cdy cuc vang (Chrysanthemum indicum), trong 6 phuong phap nay bao gbm céc
bude chudn bi nguyén licu, chiét so bd nguyén liéu, chiét phéan bd b%lng ethyl acetat, tich
phan doan giau hop chét flavonoit, tinh ché nhém hop chét flavonoit, phan 14p nhém hop
chit khung furan, va thu hop chat khung furan tinh sach.

Theo séng ché, nguyén liéu dugc st dung 12 hoa cla cay clic vang. Cdy clc vang c6
tén khoa hoc 13 Chrysanthemum indicum, 13 mét loai thyc vat cé hoa trong hoc Cuac
(Asteraceae) phan bb & chiu A va dong bic chau Au, 12 dang cay bui lau nim dang théo
mdc, 14 xép xen k&, cum hoa phtrc gém mot day dAu hoa hodc hoa don. P& hoa dugc bao
phti béi 16p 14 bic, hoa c6 hang con tia mau trang, vang hoic do, thuong dugc st dung 1am
canh, trung bay. Trong hoa ctc chira nhiéu tinh diu, nguyén t6 vi lugng, hoa chira selen
¢6 kha ning khir gbc tu do, chdng 150 héa, chira crom, phong chéng tim mach. Theo y hoc
¢b truyén, hoa ctic ¢6 vi ngot, cay, tdc dong vao ba kinh gbm kinh phé, kinh can va kinh
than. Trong cdy chira pyrenthrum 12 mét loai nguyén li€u dé pha ché thudc trir sau dudi
dang nhua dau, chiing tdc dong 1én hé théng than kinh cta con tring. Nguyén liéu dugc st

dung theo sing ché 13 hoa cuia cdy hoa ciuc Chrysanthemum indicum.
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Trong budc chuin bi nguyén liéu, tién hanh thu gom hoa twoi tir cdy clc vang
(Chrysanthemum z‘hdicum) 1oi rira sach. Sau khi sy kho, rdi xay thanh bdt thd thu dugc

nguyén li€u hoa ctic vang dang bot kho.

Trong budc chiét so bd nguyén liéu, qué trinh ndy dugc thuc hién nham chiét cac
nhom hoat chét kiém tir nguyén liéu. Tién hanh ngdm chiét bot hoa cdy clic vang trong
dung méi axit HCI IN theo ty 18 1/3 (trong lugng/thé tich). Sau d6 dun hi Iru trong khoang
thoi gian 4 gid, loc bé phin ba. Qua trinh ndy c¢6 thé lap lai tir 1 dén 3 14n @& chiét triét dé
nhém chit flavonoit trong nguyén liéu. Phan dich chiét dwoc gom va cb loai dung moéi

trong didu kién 4p suit giam thu dwoc cao chiét tong dic.

Trong budc chiét phan bb bang ethyl acetat, tién hanh hoa tan phén cao chiét tong
dic voi nude theo ty 18 1/10 (trong lugng/thé tich). Sau d6 bd sung dung mai ethyl acetat
97% theo ty 16 dung moi/dich chiét 1a ¥ (theo thé tich) va khudy tron déu. Hon hop dugc
d8 tach phan doan va phin dung méi dugc thu gom. Tién hanh chiét lip lai phan doan dich
chiét tir 2 dén 5 14n. Phin dung méi dugc gdp chung rdi cét loai dung mdi trong diéu kién

ap suét giam duogc cao chiét ethyl acetat dic.

Trong bude tach phan doan gidu hop chét flavonoit, tién hanh nhdi cao chiét ethyl
acetat 1én cot sic ky pha thuong va6i chit hip phu silicagel. T}’f 16 cao chiét ethyl acetat
duoc nhdi 1én cot silicagel duge sir dung 14 cao chiét ethyl acetat/silicagel 1a 1/10 (theo
khédi lvong). Tién hanh rira giai bing dung mdi diclomethan. Kiém tra c4c phan doan ria
giai bing séc ky 16p méng. Sau d6 thu gom dich rira giai c6 sic ky dd gidng nhau roi cét

loai dung moi dudi ap suét giam thu dugc cao dic giau hop chét flavonoit.

Trong bude tinh ché nhém hop cht flavonoit bing cach nhdi cao dic giau hop chit
flavonoit 1én cdt sic ky pha thudng véi chat hép phu 1a silicagel. Ty 1€ cao ddc giau hop
chét flavonoit duoc nhdi 1én cot silicagel dugc sir dung theo ty 1 cao dic giau hgp chit
flavonoit/silicagel 1a 1/20 (theo khéi lugng). Rira giai bang hé dung mdi hexan/axeton theo
ty 18 3/1 (theo thé tich). Kiém tra c4c phén doan rira giai bing sic ky 16p moéng. Sau do,
thu gom dich rira giai c6 sic ky dd giéng nhau rdi cét loai dung méi duéi ap suit giam thu
duogc cao dic chira nhém hop chét flavonoit tinh sach.

Trong budc phan 1ap nhém giau hop chit khung furan, tién hanh nhdi cao dic chira
nhém hop chét flavonoit tinh sach 1én cot sic ky pha dao. Ty 1é cao d}ac chita nhém hop

chit flavonoit tinh sach dugc nhdi 1én cot silicagel duge sit dung 13 cao dic chita nhém
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hop chét flavonoit tinh sach/silicagel 13 1/50 (theo khéi Iwgng). Tién hanh rira giai bang hé
dung méi axeton/nude theo ty 1& 1/1 (theo thé tich). Kiém tra cAc phan doan rira giai bang

sic ky 16p méng. Sau d6 thu gom dich rira giai c6 sic ky dd gidng nhau 1i cét loai dung

mdi dudi ap suét giam thu duge cao dic gidu hop chat khung furan.

Trong budc thu hop chét khung furan tinh sach, tién hanh nhdi cao dic giau hop chét
khung furan 1én cot sic ky silicagél pha thuong. Ty 18 cao dic giau hop chét khung furan
duoc nhdi 1én cot silicagel duoc sir dung 1 cao dic giau hop chét khung furan/silicagel 1a
1/50 (theo khéi lwong). Tién hanh rira giai bang hé dung moi hexan/ethyl acetat theo ty 1&
2/1 (theo thé tich). Kiém tra cac phan doan rira giai bang sic ky 16p méng. Sau d6, thu gom
dich rira giai c6 sic ky dd giéng nhau rdi cit loai dung méi duéi ap suét giam thu duoc
hop chit khung furan tinh sach 1a methyl (E)-3-((5-(methoxymethyl)furan-2-

yl)methylene)-4-oxopentanoate dang bot mau vang nhat.
Vi du thuce hién sang ché
Vidu 1: Phén lgp hop chiit khung furan tir hoa ciy ciic Chrysanthemum indicum

Tién hanh thu hai hoa tuoi tir cy ctc vang Chrysanthemum indicum roi rira sach, sy

kho rdi xay thanh bot tho thu duge nguyén liéu hoa ciic vang dang bot kho.

Chuyén bt hoa ctic vang vio binh ciu, sau d6 bd sung dung méi axit HCI IN theo
ty 18 1/3 (trong luong/thé tich) rdi dun hdi luu trong khoang thoi gian 4 gid. Sau d6 loc bd
phin bé, phin dich chiét dugc gom va cb loai dung moéi trong diéu kién &p suét giam thu

duogc cao chiét tong dac.

Hoa tan cao chiét tng diic voi nudc theo ty 16 1/10 (trong lwong/thé tich) thu duge
dich chiét long. B6 sung dung mdi ethyl acetat 97% theo ty 1¢ dung mdi/dich chidt 12
(theo thé tich) va khudy trén déu. Sau khi d yén dé hdn hop tach 16p, tach phan doan dung
méi. Phin dich chiét duoc bd sung tiép dung moi ethyl acetat 97% va chiét 13p lai 5 lan.
Phén dung méi sau chiét dugc thu gom rdi cét loai dung mdi trong didu kién &p suét giam

duoc cao chiét ethyl acetat dic.

Nhdi cao chiét ethyl acetat 1én cot sic ky pha thuong véi chat hip phu silicagel theo
ty 18 cao chiét ethyl acetat/silicagel 12 1/10 (theo khéi lugng), rira gidi bang dung méi
diclomethan. Sau d6 thu gom dich rira giai c6 séc ky dd giéng nhau 161 cét loai dung mdi

dudi 4p sudt giam thu dugc cao dic gidu hop chit flavonoit.
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Nhbi cao diic gidu hop chit flavonoit thu dugc & trén 1én cot sic ky pha thudng voi
chit hép phu 1a silicagel theo ty 1& cao dic gidu hop chét flavonoit/silicagel 1a 1/20 (theo
khéi luong). Rira giai bang hé dung mdi hexan/axeton theo ty 1€ 3/1 (theo thé tich). Thu
gom dich rira giai c6 sic ky dd gidng nhau rdi cit loai dung moi dudi ap suét giam thu

dugce cao dic chira nhém hop chét flavonoit tinh sach.

Tiép tuc nhdi cao dic chira nhém hop chét flavonoit tinh sach 1én cot séc ky pha dao
v6i chit hip phu 1a silicagel theo ty 1€ cao ddc chira nhom hop chét flavonoit tinh
sach/silicagel 12 1/50 (theo khdi lugng). Rira gidi bang hé dung mdi axeton/nudc theo ty 1€
1/1 (theo thé tich). Thu gom dich rira gidi c6 séc ky db gidng nhau rdi cat loai dung moi

dudi 4p suét giam thu dugc cao dic gidu hop chét khung furan.

10/15

Nhdi cao dic gidu hop chét khung furan 1én cot sic ky silicagel pha thuong theo ty -

18 cao dic giau hop chit khung furan/silicagel 13 1/50 (theo khdi lwgng). Rira gidi bing hé
dung moi hexan/ethyl acetat theo ty 1¢ 2/1 (theo thé tich). Thu gom dich rira giéi c6 sac ky
d6 giéng nhau rdi ct loai dung méi dudi ap suét giam thu dugc hop chét khung furan tinh
sach 13 methyl (E)-3-((5-(methoxymethyl)furan-2-yl)methylene)-4-oxopentanoate dang

b6t mau vang nhat.
Vi du 2. Xdc dinh céiu tric ciia hop chit khung furan tie hoa cdy ciic

Phén bt thu dugc tir Vi du 1 dugc dua di xac dinh cAu triic hoa hoc bang cac s6 liéu
phd khéi lugng phun mu dién tir ESI-MS va phd cong hudng tir hat nhan NMR. Két qua
thu dugc nhu sau.

Hop chét dang bot rin, mau vang nhat, cong thirc phan tir 1a C13Hi60s;

Phé khéi phun mu dién tir ESI-MS m/z: 253 [M + HJ".

IH NMR (500 MHz, CD3;0D): 8 7.35 (1H, s, H-4), 6.69 (1H, d, J = 3.5 Hz, H-6),
6.45 (1H, d, J=3.5 Hz, H-7), 4.18 (2H, s, H-9), 3.80 (2H, s, H-2), 3.38 (3H, br s, 9-OCHa),
3.67 (3H, br s, COOCH3), 2.44 (3H, br s, H-11).

13C NMR (125 MHz, CD30D): 8¢ 171.5 (C-1), 32.0 (C-2), 130.7 (C-3), 128.4 (C-4),
150.6 (C-5),117.6 (C-6), 111.7 (C-7), 155.0 (C-8), 66.4 (C-9), 197.9 (C-10), 25.2 (C-11),
58.2 (OCH3), 51.9 (COOCH3).

10
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Két qua danh gi4, phan loai cho thiy hop b6t rin, mau vang nhat thu dugc tir Vi du
1 12 hop chét ¢6 khung furan dugc xdc dinh 13 methyl (E)-3-((5-(methoxymethyl)furan-2-

yDmethylene)-4-oxopentanoate c6 cong thirc (I):

Vi du 3: Thie nghiém tic dung irc ché sinh truéng vi khudn lam doc Microcystis
aeruginosa

Dé dénh gid hiéu qua wrc ché sinh truéng cta vi khuén lam, tién hanh thir nghiém trc
ché sy sinh trudng cia vi khuan lam Microcystis aeruginosa gy doc nuée. Vi khudn lam

dwoc nudi cdy trong binh tam gidc dén ndng d6 dinh trude.

Hop chét ¢6 cong thirc (I) thu dugc tir Vi du 1 ¢ dang bot mau vang nhat dugc pha
trong dimethyl sunfoxit (DMSO) véi cac ndng d6 khac nhau & mitc ndng d6 pg/ml dé danh

gid ndng do ICso. MAu déi chimg st dung dung dich CuSO4 v6i cac ndng d6 twong ung.

M4u sau khi pha loang dugc bd sung vao trong binh tam gi4c ¢ chira sinh khéi cia
Microcystis aeruginosa. Sau @6 duy tri diéu kién nudi cdy véi cac thong sé nhu sau: nhiét
d6 dugc thiét 1ap 25°C, quang chu ky l1a 12 gid/ngay, cudng d6 anh sang 1000 lux. Sau 7
ngdy nudi cy, cac binh miu duoc lic déu rdi hit 200 uL dung dich chuyén vao phién 96
giéng. Mat 4o quang clia cac giéng & bude song 679 nm dugc x4c dinh nhim danh gia mtc

d0 tang trudng ctia vi khuan lam doc Microcystis aeruginosa.

Tac dung trc ché sinh truéng dugc tinh theo cong thirc sau:
% trc ché = [ODutng — ODmiu]/ODiring x 100
Trong d6:  ODpmay 12 tri s mat do quang cua giéng dugc u véi miu thir nghiém.

ODrring 1a tri s0 mét do quang cua gieng khong 1 v6i mAu thir nghiém.

Bang 2. Hoat tinh trc ché sinh truéng vi khudn lam doc Microcystis aeruginosa.

Mau thir nghiém Tri s6 ICso (ug/ml)
Hop chit (I) theo sang ché 21,5

CuSOq4 7,8

11
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Két qua cho thdy hop chit (I) thé hién tic dung trc ché sinh trudng vi khuin lam doc
Microcystis aerugihosa rd rét v6i gia tri ICso 12 21,5 pg/ml, diéu nay cho thiy kha ning
{rmg dung ctia hop chét c6 ngudn gbc tw nhién, c6 kha ning thay thé cho cac hoa chét ding
dé khir khuin cong nghiép. Hop chit theo sang ché c6 ngudn gde tu nhién, hiru ich dé phat
trién cac san phim an toan, than thién moi trudng trong viéc hd trg kiém soat ngin ngira

su bung phét vi khuan lam doc & c4c thily vuc tu nhién hay ddm hd nudi tréng thuy san.
Hiéu qua dat dwge ciia sang ché

Hop chit khung furan dugc phin 18p methyl (E)-3-((5-(methoxymethyl)furan-2-
ylmethylene)-4-oxopentanoate c6 cong thuc (I) tir hoa ctia cdy ctc vang Chrysanthemum
indicum c6 khung furan thé hién hoat tinh sinh hoc manh, cho phép trc ché sy phét trién
ctia vi khuin lam & ICso 14 21,5 pg/ml, cho phép ting dung phat trién cac ché phdm cho
phép kiém sodt su phat trién cta vi khuin lam trong moi truong nudc bi 6 nhiém, ngin
ngira su gdy ddc ngudn nudc, bao vé thity vuc tw nhién ciing nhu ¢dm hd nuéi trong thuy,
hai san.

Hop chét khung furan theo »séng ché c6 ngudn gbc tir thue vat, an toan, than thién
v6i moi trudng, cho phép e ché su sinh truong va phat trién cia vi khudn lam doc
Microcystis aeruginosa, tao co s& khoa hoc vitng chic cho céc nghién ciru tiép theo nhim
bao ché san phim c6 tac dung trong viéc hd trg kiém soat ngin ngira sy bung phat vi khuin
lam doc & cac thity vuc ty nhién hay ¢Am hd nuéi trdng thuy hai san.

Phuong phép phan 1ap hop chit khung furan tir hoa cdy cac vang Chrysanthemum
indicum cho phép thu dugc hop chit methyl (E)-3-((5-(methoxymethyl)furan-2-
yDmethylene)-4-oxopentanoate) tinh sach, tao tién dé cho cac nghién ctru tiép dé phat trién

cac che phiam sinh hoc bao v€ moi trudng bén vimg.

12
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YREU CAU BAO HQ
1. Hop chét khung furan c6 hoat tinh ¢ ché sy sinh truéng cua vi khuén lam ddc duogc
phan 1ap tir hoa cay cuc vang (Chrysanthemum indicum), trong d6 hop chit nay 14 methyl
(E)-3-((5-(methoxymethyl)furan-2-yl)methylene)-4-oxopentanoate c6 cong thirc (I) sau:

0]

2. Phuong phép phan 1ap hop chét khung furan theo diém 1 tir hoa cdy ctic vang, trong do

phuong phap niy gdm cac budc:

a) chudn bi nguyén liéu, trong d6 tién hanh thu gom hoa tuoi tr cdy cuc vang
(Chrysanthemum indicum) rdi rira sach, siy kho rdi xay thanh bot tho thu dugc nguyén

liéu hoa cdy clc vang dang bot kho;

b) chiét so bd nguyén liéu bang cach ngim chiét b6t hoa cay clic vang trong dung
moi axit HC1 IN theo ty 1& 1/3 (trong lwong/thé tich) rdi dun hdi luu trong khoang thoi
gian 4 gid, loc bo phan ba, phin dich chiét dwoc gom va ¢6 loai dung méi trong didu kién

&p suét giam thu duoc cao chiét tng dic;

¢) chiét phan bd bing ethyl acetat bing cach hoa tan phén cao chiét tng ddc véi nude
theo ty 1¢ 1/10 (trong lugng/thé tich) rdi bd sung dung méi ethyl acetat 97% theo ty 1¢ dung
mbi/dich chiét 1a % (theo thé tich) va khudy tron déu, sau d6 tach phan doan dung méi,
chiét 13p lai phan doan dich chiét tir 2 dén 5 14n, phén dung moi dugce thu gom 10i cét loai

dung moi trong diéu kién ap suét giam duoc cao chiét ethyl acetat dic;

d) tach phan doan giau hop chét flavonoit bing cach nhdi cao chiét ethyl acetat 1én
cOt séc ky pha thuong v6i chit hap phu silicagel theo ty 16 cao chiét ethyl acetat/silicagel
14 1/10 (theo khéi lwong), rira giai bing dung méi diclomethan, sau d6 thu gom dich rira
giai c6 sic ky dd giébng nhau rdi cét loai dung mdi dudi ap sudt giam thu dugc cao dic giau

hop chét flavonoit;

e) tinh ché nhém hop chat flavonoit bing cach nhdi cao dic giau hop chét flavonoit
1én cot sic ky pha thuong véi chit hip phu 12 silicagel theo ty 18 cao dic giau hop chét

flavonoit/silicagel 1a 1/20 (theo khdi lugng), rira giai bang hé dung moi hexan/axeton theo
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ty 18 3/1 (theo thé tich), thu gom dich rira giai c6 sic ky dd gidng nhau rdi cat loai dung

moi dudi ap suét giém thu dugc cao dic chira nhém hop chét flavonoit tinh sach;

f) phan 14p nhém giau hop chit khung furan bang cach nhdi cao dic chira nhém hop
chét flavonoit tinh sach 1én c6t sic ky pha dao vé6i chit hap phu 1a silicagel theo ty 1& cao
dic chira nhém hop chit flavonoit tinh sach/silicagel 13 1/50 (theo khdi Iuwong), rira giai
bang hé dung mdi axeton/nudec theo ty 18 1/1 (theo thé tich), thu gom dich rira giai c6 sic
ky db gidng nhau rdi ct loai dung méi duéi 4p suét giam thu dugc cao dic giau hop chét

khung furan; va

g) thu hop chét khung furan tinh sach bing cach nhdi cao dic giau hop chit khung
furan 1én cot sic ky silicagel pha thudng theo ty 16 cao dic gidu hop chét khung
furan/silicagel 13 1/50 (theo khéi lugng), rira giai bang hé dung mdi hexan/ethyl acetat theo
ty 18 2/1 (theo thé tich), thu gom dich rira gii c6 sic ky dd giéng nhau rdi ct loai dung
mdi dudi ap sudt giam thu dugc hop chit khung furan tinh sach 13 methyl (E)-3-((5-
(methoxymethyl)furan-2-yl)methylene)-4-oxopentanoate dang bt mau vang nhat.

14
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HINH 1

MS Spectrum
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